Extraordinary cross-reactivity of an autoimmune T-cell receptor recognizing specific peptides both on autologous and on allogeneic HLA class II molecules.
A T-cell receptor's (TCR) recognition of a human leukocyte antigen (HLA)-peptide complex (pHLA) is normally described as being restricted by the HLA molecule and specific for the peptide. This is, however, not always true. Several TCRs have been described, which cross-react with other peptides bound to the restricting HLA molecule. This phenomenon has been considered a variant of molecular mimicry and is suggested to be one of the mechanisms behind autoimmunity. The positive selection of T cells in the thymus imposes low-affinity recognition of the TCRs toward self-pHLA, which increases the probability of the TCR to be promiscuous by nature, and further implies that the T-cell repertoire contains TCRs prone to be autoreactive and thus able to induce autoimmunity. We present an autoimmune TCR showing extreme cross-reactivity to several pHLA comprising both own HLA class II restriction element and allogeneic HLA class II restriction elements in complex with both self-derived and microbially derived peptides. The existence of such a significant cross-reactivity in the context of distinct HLA-DR molecules might be more common among autoimmune TCRs than previously anticipated and potentially reveals a new way of designing altered peptide ligands for therapeutic use.